Introduction
============

Vitreoretinal diseases and cataracts frequently occur at the same time in patients with proliferative diabetic retinopathy (PDR), so management of these cases could become problematic. The presence of cataract alters visualization of the fundus during vitreoretinal surgery. On the other hand, it was reported that 75% of patients left phakic at the end of vitreoretinal surgery develop cataract during follow-up. Moreover, cataract surgery in vitrectomized eyes is usually troublesome, as these eyes lack vitreous support and cannot maintain anterior chamber stability.[@b1-opth-7-1597]--[@b6-opth-7-1597]

Combined phacoemulsification and pars plana vitrectomy (PPV) was first introduced in 1998.[@b7-opth-7-1597] because of developments in surgical systems, we are able to achieve a promising outcome. Hence, currently, combined phacoemulsification and pars plana vitrectomy is gaining popularity in the management of vitreoretinal disorders associated with cataract.[@b8-opth-7-1597]--[@b10-opth-7-1597] The aim of this study was to analyze the results of combined phacoemulsification and PPV in eyes with proliferative diabetic retinopathy and coexisting cataract.

Patients and methods
====================

The medical records of patients with vitreous hemorrhage due to proliferative diabetic retinopathy (PDR) and coexisting cataract who underwent PPV in combination with phacoemulsification between January 2008 and September 2011 were retrospectively reviewed. Institutional review board approval was obtained. All surgeries were performed by the same surgeon (HC). Patients were informed about the possible complications and a signed written consent form was obtained prior to surgery from all patients. Patients with a follow-up of less than 6 months were excluded.

The charts of the patients were evaluated retrospectively. Preoperative and postoperative visual acuity, slit-lamp biomicroscopy, intraocular pressure (IOP) measurements, and indirect ophthalmoscopy findings were noted. When the fundus could not be visualized, ultrasonography was performed to evaluate the vitreous and the retina. Visual acuity was assessed using the Snellen visual acuity chart and was converted to the logarithm of the minimum angle of resolution (logMAR) value for statistical analysis.

The primary outcome measure was the final visual acuity, intraoperative as well as postoperative complications, and anatomic success. Best corrected visual acuity (BCVA) at the postoperative month 6 visit was accepted as the final visual acuity. Anatomic success was defined as a completely attached retina at all visits. Increase in BCVA was accepted as functional success. Intraoperative complications were recorded as corneal edema, posterior capsule tear, and anterior chamber hemorrhage. Postoperative complications included transient IOP rise, anterior chamber reaction, formation of posterior synechia, dislocation of the intraocular lens (IOL), and endophthalmitis.

Surgeries were performed under general anesthesia, and phacoemulsification was performed prior to PPV. Phacoemulsification was performed via a 2.8 mm clear corneal tunnel with a standard phaco-chop technique. A foldable hydrophilic acrylic IOL was implanted in the bag in the event that the posterior capsule was intact. In cases with posterior capsule defects, a polymethylmethacrylate IOL with an overall diameter of 13 mm was placed in the ciliary sulcus. The incision was sutured with 10-0 nylon. Vitrectomy was performed using a standard three-port 20-gauge PPV technique. Sclerotomies were placed 3.5 mm posterior to the limbus at inferior temporal, superior temporal, and superior nasal quadrants. Vitreoretinal procedures included peeling of the posterior hyaloid membrane, endophotocoagulation, fluid-air exchange, and gas or silicone oil injection in appropriate cases. Finally, due to the severity of proliferative vitreoretinopathy, either medical grade silicone oil of 1000 centistokes viscosity, intraocular perfluoropropane (C~3~F~8~) gas, or sulfur hexafluoride (SF~6~) gas was used as endotamponade, with fluid-air exchange preferred in uncomplicated cases. At the end of the surgery, triamcinolone acetonide 1 mg was injected through a paracentesis into the anterior chamber using a 27-gauge cannula in all cases.

Statistical analyses were performed using the Statistical Package for Social Sciences version 17.0 (SPSS Inc, Chicago, IL, USA). An assessment of normality was done initially. All numerical data are expressed either as the median (minimum-maximum) or as the mean ± standard deviation. All categorical variables are expressed as the number and percentage (n, %). The Wilcoxon signed-rank test was used to compare the variables (visual acuity \[logMAR\]). A *P*-value of \<0.05 was considered to be statistically significant.

Results
=======

Eighty-five eyes of 85 patients were enrolled. The mean age of the patients was 59.6 ± 8.1 (40--77) years. There were 45 females (53%) and 40 males (47%). The median follow-up time was 13 (6--48) months. All 85 patients had diabetes mellitus. Additionally, 48 patients had hypertension and 34 had cardiovascular disease. Laser endophotocoagulation was performed in all eyes. For tamponade, silicone oil was used in nine eyes (10.5%), C~3~F~8~ gas was used in 25 eyes (29.5%), SF~6~ gas was used in 26 eyes (30.7%), and air was injected in two eyes (2.4%).

Preoperative BCVA was between 20/40 and 20/400 in six eyes (7.1%), counting fingers in 20 eyes (23.5%), and hand movements or light perception in 59 eyes (69.4%). At 6 months postoperatively, BCVA was 20/200 or better in 58 eyes (68.2%) and 20/40 or better in 17 eyes (20%). Mean preoperative logMAR visual acuity changed from 2.62 ± 0.6 to 0.8 ± 0.7 postoperatively. This difference was statistically significant (*P* = 0.000, [Figure 1](#f1-opth-7-1597){ref-type="fig"}, [Table 1](#t1-opth-7-1597){ref-type="table"}). The BCVA increased in 79 eyes (92.9%) postoperatively. No eyes showed a decrease in visual acuity. In six eyes, the visual acuity remained unchanged; however, visual acuity was hand movements in these eyes. Three of these six cases had atrophy of the optic nerve and two had plaque exudates in the macula. The last of the six eyes had optic atrophy secondary to neovascular glaucoma with visual acuity of hand movements.

Intraoperative complications were observed in six eyes. Iatrogenic retinal tears occurred in five (5.8%) eyes, and one (1.2%) eye had a posterior capsule tear ([Table 2](#t2-opth-7-1597){ref-type="table"}).

Details of the postoperative complications are given in [Table 3](#t3-opth-7-1597){ref-type="table"}. Postoperatively, a transient IOP rise (\>24 mmHg) was observed in 25 eyes (29.4%). However, all were medically controlled with topical antiglaucomatous drugs. The next most common complication was moderate transient vitreous hemorrhage in 23 eyes (27.1%). In 22 eyes, hemorrhage resolved in 12.8 ± 3.9 (7--21) days without any further surgery. Only one patient (1.2%) developed retinal detachment that required reoperation. Neovascularization of the iris did not ameliorate in one eye (1.2%), which had neovascular glaucoma preoperatively. Additional postoperative complications included transient corneal edema in five eyes (5.8%), corneal epithelial defects in six eyes (7%), and posterior synechia in four eyes (4.7%), moderate anterior chamber reaction in four eyes (4.7%), and hyphema in three eyes (3.5%, [Table 2](#t2-opth-7-1597){ref-type="table"}). None of the patients developed fibrin transudation in the anterior chamber. Endophthalmitis occurred in no cases; no IOL-related complication like dislocation was observed either.

Discussion
==========

Cataract is a frequent comorbidity in eyes with PDR. In addition to altering the patient's visual acuity, it is also a cause of visual disturbance to the surgeon during vitreoretinal surgery. Currently, it is still a controversy whether to leave the patient phakic during pars plana vitrectomy or to perform combined surgery.[@b3-opth-7-1597] There has been some concern that simultaneous cataract surgery increases inflammation and also the risk of postoperative iris neovascularization, particularly in diabetic patients.[@b11-opth-7-1597] In such cases, the aim is to maintain optimum visualization of the fundus with minor adverse effects and intraoperative/postoperative complications. Pars plana vitrectomy combined with cataract surgery is gaining popularity for cases in which cataract and vitreoretinal disorders exist coincidentally. On the other hand, due to the lack of vitreous support, cataract surgery is usually challenging in vitrectomized eyes, due to the increased risk of zonular dialysis and posterior capsular rupture.[@b12-opth-7-1597]

Cataract surgery prior to vitrectomy could also increase the risk of posterior segment complications due to the delay in intervention and surgical trauma.[@b3-opth-7-1597] Thus, combining PPV with cataract surgery is reasonable. The combined procedure offers the advantages of a single procedure, including faster recovery time and cost-effectiveness.[@b13-opth-7-1597],[@b14-opth-7-1597] Moreover, this method allows thorough vitreous base surgery.[@b3-opth-7-1597] Several studies reported PPV combined with phacoemulsification and IOL implantation as a safe and effective method. Postoperative visual outcome did not significantly differ between combined and sequential procedures.[@b2-opth-7-1597],[@b3-opth-7-1597],[@b15-opth-7-1597]--[@b18-opth-7-1597] We performed phacoemulsification and IOL implantation in all cases. Postoperatively, the visual acuity improved in 79 eyes (92.9%) and did not change in only six eyes (7.1%). The logMAR visual acuity improved significantly at postoperative month 6 (*P* = 0.000).

Although combined surgery offers the aforementioned advantages, it also has several drawbacks. Since the red reflex is poor, performing capsulorhexis could be challenging. Manipulations during posterior segment surgery could lead to corneal wound leak and anterior chamber loss, resulting in prolonged surgery. Miosis, hemorrhage from anterior segment structures, folds in Descemet's membrane, and corneal opacity due to edema following cataract extraction are the potential limitations of combined surgery.[@b16-opth-7-1597] Lahey et al reported that the postoperative anterior chamber infammation in combined surgery was more pronounced compared with single PPV.[@b19-opth-7-1597] Also, several studies reported diffuse fibrin formation in the anterior chamber following combined cataract surgery and PPV.[@b7-opth-7-1597],[@b10-opth-7-1597],[@b14-opth-7-1597],[@b18-opth-7-1597],[@b20-opth-7-1597] To suppress this infammation, intracameral injection of triamcinolone acetonide was recommended.[@b21-opth-7-1597] We injected triamcinolone acetonide intracamerally in all cases at the end of surgery, which we believe to prevent the formation of fibrin. In our series, only four eyes showed moderate inflammation in the anterior chamber which responded well to topical steroids. None of the patients showed severe infammation.

In patients with diabetic vitreous hemorrhage, the rate of recurrent hemorrhage varies between 12% and 63%.[@b20-opth-7-1597],[@b22-opth-7-1597]--[@b26-opth-7-1597] In the present study, 23 eyes (27.1%) developed mild hemorrhage whereas one had moderate hemorrhage requiring a second operation.

Neovascularization of the iris is a well known complication of PDR.[@b7-opth-7-1597] In the present study, we had one patient who was diagnosed preoperatively as neovascular glaucoma, which did not resolve postoperatively.

Following combined surgery, a temporary rise in IOP may occur. A temporary IOP increase is reported to occur in 9.7%--25% of cases.[@b17-opth-7-1597],[@b18-opth-7-1597] We observed a temporary IOP rise in 29.5% of patients (25 eyes). The IOP returned to normal levels with antiglaucomatous medication. We consider that this transient increase in IOP could possibly be due to a retained ophthalmic viscosurgical device which was not thoroughly aspirated at the end of surgery.

The retrospective design may be a shortcoming of our study. However, given that our results are similar to those of previous studies involving combined and sequential procedures we propose that our results are reasonable. In conclusion, combined PPV and phacoemulsification had a safe and effective outcome. The potential limitations are minor. Considering the disadvantages of separate procedures and the advantages of the combined procedure, we believe that it could be safely performed on eligible patients.
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###### 

Distribution of BCVA (logMAR) before and after phacoemulsification combined with pars plana vitrectomy surgery

  BCVA (logMAR)   Preoperative   Postoperative
  --------------- -------------- ---------------
  0--1            6 (7.1%)       75 (88.2%)
  2               20 (23.5%)     6 (7.1%)
  3               59 (69.4%)     4 (4.7%)

**Abbreviations**: BCVA, best-corrected final visual acuity; logMAR, logarithm of the minimum angle of resolution.

###### 

Intraoperative complications (percentage of total patients)

  Intraoperative complications   Patients, n (%)
  ------------------------------ -----------------
  Corneal epithelial defects     6 (7)
  Posterior capsule tears        1 (1.2)
  Iatrogenic retinal tears       5 (5.8)

###### 

Postoperative complications (percentage of total patients)

  Postoperative complications           Patients, n (%)
  ------------------------------------- -----------------
  Corneal edema                         5 (5.8)
  Anterior chamber reaction             4 (4.7)
  Hyphema                               3 (3.5)
  Posterior synechia                    4 (4.7)
  Transient intraocular pressure rise   25 (29.4)
  Neovascular glaucoma                  1 (1.2)
  Vitreous hemorrhage                   23 (27)
  Retinal detachment                    1 (1.2)
